How much would we sleep if we lived without the pressures and distractions associated with industrialized lifestyles? New research shows that hunter-gatherer societies sleep for 6-7 hours a night -a level similar to industrialized societies.
How much should we expect to sleep? This question is fundamental to understanding human biology, but has been difficult to answer because so many aspects of our modern lifestyle impact sleep. For example, sleep amounts are adversely influenced by work commitments, long commutes, light and noise pollution as well as electronic devices like cell phones. But, modern living also has its benefits. We typically sleep in comfortable beds that are in safe and controlled environments. So Under normal circumstances, the neural network develops with a particular set point and dynamic range around that set point. However, with aberrant activity, either the set point or the dynamic range could change, placing the network at increased propensity for epileptiform activity. and are linked to a variety of health problems [1] .
In a recent issue of Current Biology, Yetish et al. [2] investigated how present-day non-industrial human societies sleep. They examined sleep-wake behaviours in three genetically, geographically and historically separated societies: the Hadza from Tanzania, the San from Namibia, and Tsimané from Bolivia ( Figure 1 ). These groups are primarily hunter-gatherers who live in isolated areas of Africa and South America. Yetish et al. were therefore able to measure sleep amounts in contemporary, but non-industrial, human populations without electronic devices and many other associated consequences of a modern lifestyle.
This study used anthropological, biological and physiological methods to measure sleep behavior across the 24-hour day [2] . Rather than using invasive methods, they used wrist-worn devices (actiwatches) to measure body activity and inactivity as a surrogate for waking and sleep. Although these devices are able to reasonably estimate when a person is asleep or awake, they are unable to identify the different types of sleep -i.e., the varying depth of slow-wave sleep and amounts of REM sleep. The authors also measured ambient light and temperature levels, as well as surface body temperature, so they could correlate these variables with sleep patterns.
Yetish et al. made several observations. First, they found that despite the differences in geographic and cultural backgrounds, the Hadza, San and Tsimané slept for about the same amount of time each night, ranging from 5.7-7.1 hours (average 6.4). They also found that all three groups went to sleep about 3 hours after sunset, and woke up at roughly the same time each morning (usually just before sunrise). Temperature recordings show that sleep typically began as air temperature was declining, and that sleep typically ended when air temperature was at its lowest before dawn. The authors suggest that changes in ambient temperature may be an important factor in controlling sleep behaviour, but one that is largely mitigated by temperature control in many modern homes.
Even though the Hadza, San and Tsimané are not impacted by an industrialized lifestyle, they sleep for about the same amount of time as industrialized societies do. This may be somewhat surprising because we have been led to believe that industrialized societies sleep too little because of lifestyle factors, e.g., long and varying work schedules, commute times, and exposure to artificial light and noise pollution [1] . Because sleep amounts in industrial [3] and non-industrial societies are relatively similar, Yetish et al. suggest that the sleep amounts observed in non-industrial societies may represent a 'core' human sleep pattern. So, is it possible that modern societies are not as sleep deprived as it is often suggested?
Yetish et al. made another interesting observation related to this notion of a modern sleep-deprived society. They found that their study participants did not complain of trouble sleeping. In fact, they do not have a word for 'insomnia' in their respective languages. When the concept of insomnia was clarified only 1.5-2.5% reported problems initiating or maintaining sleep, which is far less than the 10-30% reported by industrialized societies [1] . Why is it that the Hadza, San and Tsimané sleep as much as (or even slightly less than) many in industrialized societies, but don't appear to complain of poor sleep?
The duration and quality of sleep are both optimized when the sleep period is appropriately aligned with the timing of the circadian body clock [4] . In non-industrial groups, sleep onsets typically occurred several hours after sunset, with morning awakenings usually occurring just before sunrise. The consistency of sleep periods across the separate societies suggests a strong and coordinating influence of the circadian body clock on sleep-wake behaviour, yet not the necessity of light per se on that behavior given the consistency of wake-onset times before sunrise.
The correlation between sleep periods and ambient temperature is interesting, but by itself is not indicative that the latter is the key determinant of sleep behavior. Core body temperature is one of the more reliable markers of sleep timing, as it modulates switching of the brain sleep-wake circuitry [5, 6] . The measures of body surface temperatures are not measures of core temperature. Accordingly, the suggestion that ''mimicking aspects of the natural environment might be effective in treating certain modern sleep disorders'' [2] is interesting but awaits further investigation. The unmeasured core body temperature that varies with the circadian body clock is likely a stronger influence on sleep behaviour than ambient temperature at least within the thermo-neutral range.
Yetish et al. also found no trace of a 'two-sleep' pattern in their subjects. The notion of two sleeps comes from studies where shifting light exposure from long-days/short-nights (16/8 hours) to short-days/long-nights (10/14 hours) led to the emergence of the two-sleep pattern [7] . Such long nights would be equivalent, for example, to those experienced in a northern European winter before the industrial revolution and the use of artificial light that lengthened the experience of 'day'. In those experiments [7] the subjects spent the night-time period in the dark and could sleep as long as they liked. Notably the sleep phase expanded (7.7 to 11.0 hours) and separated into an evening and morning component (each 4 hour long). Total sleep went from 7.3 to 8.4 hours.
Yetish et al. were appropriately careful to identify that their studies performed under natural light exposures and closer to the equator did not refute the possibility of segmented sleep. The idea that nonindustrial human sleep may often have been bimodal during the long winter nights and compressed to one period during shorter summer nights is borne out by the historical record comprising medical books, court papers and personal diaries [8] . Segmented sleep was considered normal at that time in history [8] .
Yetish et al. also noted that sleep changes with the seasons. They found that sleep amounts decrease by about 55 min a day in the summer as compared to the winter. This observation underscores that human sleep is a labile behaviour, capable of adapting to prevailing living and environmental conditions. Sleep's adaptable nature is also witnessed in animals that suppress sleep activity in order to successfully rear young, migrate or mate [9] [10] [11] [12] .
This research is important because it shows how much humans sleep when living in societies disconnected from the 'connected' and industrialized 24-hour world [1, 13, 14] . It shows that traditional hunter-gatherer societies tend to sleep as long as industrialized societies do. But there is one important difference -they don't identify with insomnia but we often do. So is it possible that our connected 24-hour world doesn't influence how long we sleep, but impacts the quality of the sleep we get and our expectations of that quality?
